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(57) Abstract 





A method of inhibiting the autooxidation of fatty acids in a paper product made from pulp fiber is accomplished by adding to the 
pulp riber between about 2 moles/metric ton and about 10 moles/metric ton of an oxidizing halogen. 
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PROCESS FOR CONTROLLING ODOR IN PAPER AND 
PAPERBOARD 



FIELD OF THE INVENTION 

The present invention relates generally to processes for making paper, and 
more particularly to a process for making low-odor paper products. 



BACKGROUND TO THE INVENTION 



Paper and paperboard products have many uses in which it is important 
that the paper be free from odor and taste. For example, most consumer 
packaging, and especially food packaging, requires paper that is substantially free 
from unpleasant odors and tastes. 

Unfortunately, conventional paper making processes provide ample 
opportunity for the paper to acquire odor. For example, odors may derive from 
the microbiological activity which is pervasive in pulp processing systems. 
Many of the additives used in paper manufacturing and finishing can also impart 
unpleasant odors to the paper, as can the degradation products of those additives. 
Additionally, the oxidation of unsaturated fatty acids (UFAs) is known to lead to 
the production of volatile organic compounds, which often have an unpleasant 
smell. 
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The practice of chlorine pulp bleaching, commonly using 30 to 50 
kilograms of chJorine (expressed as Cl 2 ) per metric ton of paper produced, has 
long been used in the an to clean the pulp stock, and that bleaching has provided 
the additional benefit of controlling odors as well. Recently however, many 
paper and paperboard producers have become reluctant to practice chJorine 
bleaching - due largely to environmental reasons. 

To replace the old bleaching technology, a variety of more 
environmentally friendly technologies have been developed. For example, 
microbiological activity can effectively be controlled using low levels of 
oxidizing biocide (typically 50-100 g/metric ton, expressed as Cl 2 ) in the 
thinstock cycles and water recycling systems where the activity is most 
problematic. Proper additive selection is generally the best way to mitigate odors 
associated with additives, although low levels of biocides are occasionally used 
to minimize additive odors as well. 

Unfortunately however, the volatile organic compounds produced from 
the degradation of unsaturated fatty acids cannot be controlled using these 
techniques. The oxidative degradation of these organic compounds occurs 
gradually over time, including during storage of finished products, and the 
addition of low levels of biocide as described above does not prevent that 
degradation. A need therefore exists for a method of controlling the production 
of volatile organic compounds, particularly those that arise from the breakdown 
of unsaturated fatty acids. 

As further background to the invention, it is known that resins present in 
wood are the primary source of UFA in the finished paper or paperboard. Some 
additives, such as anti-foaming agents, may also contribute UFAs to a lesser 
extent. 

Linoleic acid is the most prevalent UFA in wood resins, followed by oleic 

autooxidation of these compounds yields volatile compounds 
odors or tastes. Hexanal is perhaps the most common of these breakdown 
products. 

It is believed that the UFA autooxidation proceeds by a free radical 
mechanism, possibly catalyzed by metals. For this reason, it has been proposed 
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that chelanis may help reduce the rate of UFA autooxidation. Unfortunately, the 
practical aspects of that approach have not yet been established. 

Much of the UFA present in pulp is associated with the fiber, making 
rigorous pulp washing one method for removing UFAs. Fiber washing requires 
5 large quantities of fresh water however, increasing production costs and making 
this approach impractical for large-scale commercial applications. 

Anti-oxidants, such as BHT and BHA, can sometimes be used to reduce 
the rate of auto-oxidation in foods. Here too though, the practical aspects of this 
approach in commercial production processes have not yet been determined. 
1 0 In v ^w of the above, it can be seen that a need currently exists for a 

method of preventing the breakdown of unsaturated fatty acids in paper and 
paperboard products, thereby controlling the resulting odors. The present 
invention addresses that need. 
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SUMMARY OF THE INVENTION 

Briefly describing one aspect of the present invention, there is provided a 
method of inhibiting the autooxidation of unsaturated fatty acids in a paper 
product made from pulp fiber. The preferred method comprises adding to the 
pulp fiber between about 2 mol/metric ton and about 10 mol/metric ton of an 
oxidizing halogen. 

One object of the present invention is to provide a process for controlling 
odors caused by the autooxidation of unsaturated fatty acids in paper products. 

Further objects and advantages of the present invention will be apparent 
from the following description. 
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DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a bar graph of hexanal formation, including samples 
treated with BCDMH. 

5 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
For the purpose of promoting an understanding of the principles of the 
invention, reference will now be made to preferred embodiments and specific 
language will be used to describe the same. It will nevertheless be understood 
that no limitation of the scope of the invention is thereby intended, such 
alterations and further modifications in the described embodiments, and such 
further applications of the principles of the invention as described herein, being 
contemplated as would normally occur to one skilled in the art to which the 
invention pertains. 

The present invention provides for methods to reduce the source of 
objectionable odors in paper and paperboard by oxidizing unsaturated alkyl 
moieties present in the pulp during the paper manufacturing process. The 
methods involve the addition of a halogen donor source to the pulp in a 
concentration sufficient to react with unsaturated alkyl moieties to prevent their 
degradation to low odor threshold compounds such as volatile aldehydes, 
alcohols and acids. Effective oxidizing halogen application rates are typically 
between about 0.10 to 0.70 kilograms of additive (expressed as Cl 2 equivalents) 
per metric ton of paper or paperboard produced. This compares with chlorine 
pulp bleaching where common halogen application rates are 30 to 50 kilograms 
(expressed as Cl 2 equivalents) per metric ton of paper or paperboard produced. 
This represents an approximate 99% reduction of applied halogen. 

It is well known that unsaturated alkyl moieties are found in various 
biomolecules present in most sources of pulp used in the manufacture of paper, 
including for example, fatty acids, fatty alcohols and lipids. All of these moieties 
are susceptible to autooxidation and can lead to volatile, odiferous degradation 
products, as for example, C r C, 0 aldehydes, alcohols and acids. Though the 
following description focuses on reducing the autooxidation of unsaturated fatty 
acids (UrA^'l bHiKVLd to be doraoaai *™m nf objectionable odors in paper, 
the present inventive processes are equally applicable for the reduction of odors 
derived from the oxidation of other unsaturated alkyl containing biomolecules in 
a given pulp source. The reduction of all such autooxidations is contemplated 
within the scope of the present inventive processes. 
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The halogen donors of the present invention may be any source of 
oxidizing halogen. Such oxidizing halogens are in the +1 oxidation state and 
when hydrolyzed will exist as the hypohaious acid or hypohalite anion. Such 
halogen compounds include, but are not limited to. the halohydantoins, 
haloisocyanuric acids, haloamines, and halosulfamates, as well as alkali metal or 
alkaline earth hypochlorites and elemental chlorine or bromine, such as Cl 2 or 
Br 2 . Other halogen donors include hypobromous acid and hypobromite such as is 
generated by the addition of BrCl, or from the reaction of NaBr with Cl 2l NaOCl 
or 0 3 . 

In one preferred embodiment the halogen donor is characterized by 
having the halogen bonded to a nitrogen moiety. It is advantageous for the donor 
to have a nitrogen-halogen bond strong enough to minimize unproductive side 
reactions yet sufficiently labile to oxidize UFAs in the pulp. Donors with more 
reactive halogen moieties will require higher concentrations for effective 
reduction of odors because they will be consumed in reactions with numerous 
other components in the pulp in addition to the desired UFAs. Unproductive side 
reactions for purposes of the present invention include consumption by demand 
reactions, such as decoloration (i.e. bleaching) and reaction with starches, 
synthetic sizing agents and excess bleaching agents such as sulfite and peroxide. 
Other unproductive side reactions include wasteful reactions with other additives 
such as halogenation of polyamines added as strength and drainage aids and 
deposit control agents. 

In another preferred embodiment the halogen donor is a halohydantoin 
such as mono or dihalodialkylhydantoin and derivatives thereof. Preferred 
examples include bromochlorodimethylhydantoin. dibromodimethylhydantoin, 
dichlorodimethylhydantoin, monobromodimethylhydantoin, 
monochlorodimethylhydantoin, bromochloromethylethylhydantoin, 

smethy lethvlhvdantoin. 
monobromomethylethylhydantoin and monochloromethylethylhydantoin. 
Halohydantoin derivatives having other alkyl groups are envisioned within the 
present invention but are not presently commercially available. Likewise, 
polymers and other compounds containing one or more halohydantoin moieties 
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are contemplated within the scope of the present invention, but are not presently 
economically preferred. 

In certain preferred embodiments the halogen donor is added to the pulp 
material in an amount and for a time sufficient to oxidize UFAs in the pulp 
material prior to the paper formation stage of manufacture. The halogen donor 
may be added at any stage of the paper stock preparation process, however the 
amounts and contact time required to effect the reduction of odor producing 
autooxidation products will greatly vary depending on the stage of the addition. 
Early in the paper stock preparation process, depending on the specific 
techniques used, virgin or recycled fiber may be subjected to' bleaching, de- 
inking, removal of coatings and solid wastes, which techniques may use large 
quantities of halogen reactive compounds which will unnecessarily consume 
halogen donor in competing unproductive side reactions. 

In addition, washing steps may remove significant quantities of 
unsaturated alky! containing compounds, which therefore do not require 
oxidation by the halogen donor for reduction of odor in the final product. 
Furthermore, if the halogen donor is added too early in the manufacturing 
process, washes may remove the halogen donor before its effective use in the 
process of this invention. In many cases, it is therefore preferred to add the 
halogen donor in the final stages of thick stock preparation to minimize the 
amount of halogen donor required for oxidation of UFAs in the pulp. 

Likewise, adding the halogen donor too late in the paper manufacturing 
process may prove less efficient due to dilution of the fiber. As dilution water is 
added to form the thin stock, the concentration of alkenyl groups decreases and 
the residence time of the stock before the paper formation stage decreases. The 
effects on the kinetics and completion of the oxidation reaction due to this 
dilution and residence time reduction would have to be compensated by 
increasing the concentration of haloge n donor to achieve the same degree of UFA 
oxidation and therefore odor control. 

The amount of halogen donor to be added to the pulp is preferably an 
amount sufficient to oxidize the double bonds in alkenyl moieties in the pulp. 
Particularly, the amount of halogen donor is preferably sufficient to oxidize the 
double bonds present in the fatty acids, fatty alcohols and lipids in the pulp. The 
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amount of halogen donor is measured by the molar content of oxidizing halogen 
in the donor molecule able to oxidize alkenyl groups (i.e. the moles of halogen 
atoms in the +1 oxidation state). The amount of halogen should be sufficient to 
oxidize the alkenyl groups over and above the amount of halogen consumed in 
unproductive side reactions. Increased amounts of donor will be necessary in 
pulps containing substantial levels of residual bleaching agents, starches and 
other oxidizable components that are at least as reactive with the halogen donor 
as the target alkenyl groups. 

In a preferred embodiment, halogen donor is added to the pulp at between 
about 1 and about 25 moles of oxidizing halogen per metric'ton of fiber. In 
another embodiment, the halogen donor is added at between about 2 and about 10 
moles of oxidizing halogen per metric ton of fiber. In yet another embodiment, 
halogen donor is added at between about 2 and about 5 moles of oxidizing 
halogen per metric ton of fiber. 

Several halogen donors useful in the present invention have been known 
m the an as biocides in water recirculation systems such as those used in paper 
manufacturing processes. Typical concentrations of these halogen sources when 
used as biocides are between about 0.5 and 5.0 ppm, which is below the 
concentrations necessary for effective oxidation of UFAs and therefore for 
20 effective reduction of odors in the resulting paper. 

It is likewise known that several of the halogen donors useful in the 
present invention are capable of bleaching activity if present at sufficiently high 
concentrations. Typical concentrations necessary for bleaching are on the order 
of about 400-700 moles of halogen per metric ton of fiber. This is in 
considerable excess of the amount necessary for the reduction of odors in the 
final product paper in accordance with the present invention. Furthermore, 
preferred halogen donors of the present invention are not economically favored as 
bleaching agents and are therefore not acknowledged as typical bleaching agents 
in the industry ro nverscly, typical halogen containing bleaching agents arc not 
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25 



30 preferred halogen donors in the present invention due to their greater halogen 
lability and consequent higher level of unproductive competing side reactions. 
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Reference will now be made to specific examples using the processes 
described above. It is to be understood that the examples are provided to more 
completely describe preferred embodiments, and that no limitation to the scope of 
the invention is intended thereby. 

EXAMPLE 1. 

Stabilization of linoleic aci d methyl ester by bromochlorodimethylhydantoin. 
One milliliter samples of 10 mg/mL linoleic acid methyl ester (LME) 
were treated for two hours with bromochlorodimethylhydantoin (BCDMH) at 0, 
10 or 30 mg per sample. The samples were applied to filter paper and sealed i 
glass containers for 4 or 7 days at 30*C. The hexanal content of the headspace 
vapor was then measured as an indicator of lipid oxidation. 

Table 1 shows that BCDMH significantly suppressed the autooxidation of 
LME to hexanal under these conditions. 

TABLE 1 



in 

:e 



Stabilization of linoleic acid methyl ester by 
bromochlorodimethylhydantoin. 



20 



Sample 


HexanaJ after 4 Days 
(Counts) 


Hexanal after 7 Days 
(Counts) 


Filter Paper Alone 


None Detected 


None Detected 


+ 10 mg LME 


739 


1814 


+ 10 mg LMfc + 10 mg BCDMH 


95 


318 


+ 10 mg LMfc + 30 mg BCDMH 


91 


86 
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EXAMPLE 2 

Reduction of hexanal formation by Bromochlorodimethvlhvdantoin. 

Samples of fresh sulfite cellulose were suspended at 1% by weight solids 
in water. Bromochlorodimethylhydantoin (BCDMH) was added to the water at 
5 levels calculated to yield 0.5, 1,0 and 1 0 mg of oxidizing halogen per liter, 

expressed as Cl 2 . This is equivalent to 85, 170, and 1700 grams of BCDMH per 
metric ton of fiber (0.7, 1.4, and 14 moles of oxidizing halogen per metric ton of 
fiber). The samples were vacuum filtered to form sample papers that were sealed 
and stored for up to 90 days. The headspace vapor was then analyzed for hexanal 
1 0 content by standard methods. 

The results shown in Figure 1 demonstrate significant reduction of 
hexanal formation from auto-oxidation for samples treated with BCDMH. 

EXAMPLE 3 

15 Reduction of hexanal formation in the manufacture of paper board. 

Paperboard was manufactured by an art recognized process that includes 
pulping, preparation of a thick stock that is between about 2% and about 18% 
solids (preferably between 2.5% and 10%), and dilution of the stock to < 1% 
fiber in the headbox before paper formation. BCDMH was mixed into the pulp 

20 during the preparation of the paper stock, prior to the stock entering the approach 
system, at the rate of 250 grams per metric ton of fiber (2.1 moles of oxidizing 
halogen per metric ton of fiber). Samples of finished paper were sealed and 
stored for 90 days. The samples were then analyzed for hexanal content. 

The introduction of BCDMH significantly reduced haxanal levels. In 

25 particular, hexanal content ranged between about 0.9 to about 10 mg hexanal/m 2 
of paper board (with approx. 40% of the data points being above 4 mg/m 2 ) 
without BCDMH, and about 0.6 to about 2.5 mg/m 2 (for 80% of the data points, 
with values of about 2.5 to about 5 mg/m2 for the remaining data points) when 
RfDMM 



EXAMPLE 4 

Reduction of objectionable odors in finished paper board by the use o f 
chloroisocvanuric acid in the preparation of the paper stock during manufacture, 
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Paperboard is manufactured by an art-recognized process that includes 
pulping, preparation of a thick stock that is between about 2% and about 18% 
solids (preferably between 2.5% and 10%), and dilution of the stock to < 1% 
fiber in the headbox before paper formation. Chloroisocyanuric acid is then 
mixed into the pulp during the preparation of the paper stock, prior to the stock 
entering the approach system, at the rate of between 2 to 10 moles halogen per 
metric ton of fiber. Samples of finished paper are sealed and stored for 90 days. 
The samples are then analyzed for hexanal content as an indicator of 
objectionable odor producing autooxidation. 

Samples of paper produced with chloroisocyanuric acid have reduced 
levels of hexanal compared to samples produced without the chloroisocyanuric 
acid treatment. In particular, only 20%-60% of the hexanal that is produced in 
untreated samples is generally produced in samples that are treated with 2 to 10 
moles oxidizing halogen (per metric ton of fiber) from chloroisocyanuric acid. 
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EXAMPLE 5 

Reduction of obj ectionable odors in finished paper board by the use of 
chJoramine in the p reparation of the paper stock during manufacture. 

Paperboard is manufactured by pulping and preparing a thick stock that 
between about 2% and about 1 8% solids (preferably between 2.5% and 10%), 
and dilution of the stock to < 1% fiber in the headbox before paper formation. 
Chloramine is mixed into the pulp during the preparation of the paper stock, prior 
to the stock entering the approach system, at the rate of between 2 to 10 moles 
halogen per metric ton of fiber. Samples of finished paper are sealed and stored 
for 90 days. The samples are then analyzed for hexanal content as an indicator of 
objectionable odor producing autooxidation. 

Samples of paper produced with chloramine have reduced levels of 
hexanal compared to samples produced without the chJoramine treatment. In 
particular, only 20%-60% of the hexanal that is produced in untreated samples is 
produced in samples that are treated with 2 to 10 moles oxidizing halogen (per 
metric ton of fiber) from chJoramine. 

EXAMPLE 6 

Reduction of objec tionable odors in finished paper board by the use of 
chlorosulfamate in the preparation of the paper stock during manufacture. 



Paperboard is manufactured by the process described in the previous 
examples, except that chJorosulfamate is mixed into the pulp during the 
25 preparation of the paper stock, prior to the stock entering the approach system, at 
the rate of between 2 to 10 moles halogen per metric ton of fiber. Samples of 
finished paper are sealed and stored for 90 days. The samples are then analyzed 
for hexanal content as an indicator of objectionable odor producing 
autooxidation. 



~~W Samples of paper produced with chlorosulfamate have reduced levels of 

hexanal compared to samples produced without the chlorosulfamate treatment. 
In particular, only about 20%-60% of the hexanal that is produced in untreated 
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samples is produced in samples that are treated with 2 to 10 moles oxidizing 
halogen (per metric ton of fiber) from chlorosulfamate. 



EXAMPLE 7 

Reduction of objectionable odors in finished paper board by the use of 
bromamine in the preparatio n of the paper stock durine manufacture. 

Paperboard is manufactured by the process of the previous examples, 
except bromamine (for example, monoethanolamine hydroperbromide) is mixed 
into the pulp during the preparation of the paper stock prior to the stock entering 
the approach system. The bromamine is added at the rate of between 2 to 10 
moles halogen per metric ton of fiber. Samples of finished paper are sealed and 
stored for 90 days. The samples are then analyzed for hexanal content as an 
indicator of objectionable odor producing autooxidation. 
1 5 Samples of paper produced with chloramine have reduced levels of 

hexanal compared to samples produced without the bromamine treatment. In 
particular, only 20%-60% of the hexanal that is produced in untreated samples is 
produced in samples that are treated with 2 to 10 moles oxidizing halogen (per 
metric ton of fiber) from bromamine. 

20 



10 
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EXAMPLE 8 

Reduction o f objectionable odors in finished paper board by the use of 
bromosulfama te in the preparation of the paper stock during manufacture. 

5 Paperboard is manufactured by the process of the previous examples, 

except bromosulfamate is mixed into the pulp during the preparation of the paper 
stock, prior to the stock entering the approach system, at the rate of between 2 to 
10 moles halogen per metric ton of fiber. Samples of finished paper are sealed 
and stored for 90 days. The samples are then analyzed for hexanal content as an 

1 0 indicator of objectionable odor producing autooxidation. 

Samples of paper produced with bromosulfamate have reduced levels of 
hexanal compared to samples produced without the bromosulfamate treatment. 
In particular, only about 20%-60% of the hexanal that is produced in untreated 
samples is produced in samples that are treated with 2 to 1 0 moles oxidizing 

1 5 halogen (per metric ton of fiber) from bromosulfamate. 

While the invention has been illustrated and described in detail in the 
drawing and foregoing description, the same is to be considered as illustrative 
and not restrictive in character, it being understood that only the preferred 
20 embodiment has been shown and described and that all changes and 

modifications that come within the spirit of the invention are desired to be 
protected. 
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CLAIMS 

What is claimed is: 

1 • A method of inhibiting the autooxidation of unsaturated fatty acids 
5 in a paper product made from pulp fiber, said method comprising adding to the 
pulp fiber between about 2 moles/metric ton and about 10 moles/metric ton of an 
oxidizing halogen. 

2. A method according to claim 1 wherein said oxidizing halogen 
1 0 comprises a halohydantoin. 

3. A method according to claim 1 wherein said halohydantoin 
comprises bromochlorodimethylhydantoin. 

15 4. A method according to claim I wherein said oxidizing halogen 

comprises a halogenated cyanuric acid. 

5. A method according to claim 1 wherein said halogenated cyanuric 
acid comprises trichloroisocyanuric acid. 

20 

6. A method according to claim 1 wherein said halogenated cyanuric 
acid comprises dichloroisocyanuric acid. 

7. A method according to claim 1 wherein said oxidizing halogen 
25 comprises a halogenated sulfamate. 

8. A method a ccording to claim 1 wherein said halogenated 
sulfamate comprises a chlorosuifamate. 

j0 9 - A method according to claim 1 wherein said halogenated 

sulfamate comprises a bromosulfamate. 
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10. A method according to claim 1 wherein said oxidizing halogen 
comprises a haloamine. 

11. A method according to claim 1 wherein said haloamine comprises 
5 a chloramine. 



12. A method according to claim 1 wherein said haloamine comprises 
a bromamine. 



10 A method according to claim 1 wherein between about 2 

moles/metric ton and about 5 moles/metric ton of an oxidizing halogen is added 
to the pulp fiber. 

14. A method according to claim 1 wherein said oxidizing halogen is 
1 5 added to the pulp fiber when said pulp fiber is in a thick stock of at least about 

2% pulp fiber. 

15. A method of inhibiting the autooxidation of fatty acids in a paper 
product made from pulp fiber, said method comprising adding between about 1 

20 mole/metric ton and about 25 moles/metric ton of an oxidizing halogen to a thick 
stock of at least about 2% pulp fiber. 



25 



WO 99/58759 PCT/US99/10S29 




0.5 1.0 10.0 Control 
BCDMH (ppm; Cl 2 ) 

Fig.l 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US997 10529 



A. CLASSIFICATION OF SUBJECT MATTER 

!PC(6) :D21C 3/18. 3/20 

US CL : 162/50, 74, 76 
According to International Patent Clarification (IPC) or to both national clarification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 162/50, 74, 76 



Documentation searched other than minimum documentation lo the extent that such document* are included in the fields searched 
None 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
APS 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 



Citation of document, with indication, where appropriate, of the relevant 



passages 



US 3,328,294 A (SELF et aJ) 27 June 1967, column 1, line21. 
US 3,951,731 A (JETZER) 20 April 1976, see Abstract. 



Relevant to claim No. 



1-15 
1-15 



□ 

Further documents arc listed in the continuation of Box C. Sec patent family annex. 



Special caicgorxi of cited document* 

document defining tho general iuu of the art which is not coniiderod 
to be of particular relevance 

eerher document published on or sfW the iniemouonnl fillip date 

document which may throw douba on priority clnini(i) or which is 

cited to establish , tfafl r .hi;~..~^i ■ f J 

ipecial reason (as specjfiad) 



*T* later document pub I a bod afUrr the international filing date or prion ry 

date and not in conflict with the application but cited lo understand 
the principle or theory underlying the invenuon 

"X* document of particular relevance: the claimed uivenuou cannot be 
considered novel or cannot bo considered to involve an inventive step 
when the document ta v^fj\ nlnnO ~ 



document referring to an oral ducloiur*. uie. exhibiUoii or other 
means 

docum.nt published poor to the international filing date but later than 



document of particular relevance, the claimed invention cannot be 
considered lo involve an wvenUve step when the document is 
combined with one or more other such documents. iuch combination 
being obvious to a person skilled in the art 

document mem bar of the soma patent family 



Date of the actual completion of the international search 
16 JUNE 1999 


Date of mailing of the international search report 

0 1 JUL 199§ 


Name and mailing address of the 1SAJUS 
Commtwioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 


Authprizedr officer / 

STEVE ALVO J^y 
Telephone No. (703) 308-0650 



Form PCT/lSA/210 (second shect)(July 1992)* 



